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(54) Blowoff orifice 

(57) A blowHDff orrfice is constituted by an upper 
wall, a lower wall and a vertical wind deflecting plate 
(4a,4b). The upper wall inclines so that a flow passage 
becomes narrow toward downstream and provided with 
a protrusion (14) at its end portion. The lower wall has a 
horizontal linear portion (25) on the downstream side 
and an end portion forming an acute angle at the tip of 
the linear portion (25). The vertical wind deflecting plate 
(4a. 4b) is provided between the upper wall and the 
lower wall, and capable of changing an airflow from a 
horizontal direction to a downward direction. The upper 
wall protrusion (14) is located more downstream than 
the bwer wall end portion. 
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Description 

Ths present invention rdates to the structure of a 
blowoff orifice lor controlling tJiownoff air used for an air 
conditioning system and the iiks. s 

In the accompanying dravwngs Rg. 23 is a sectional 
view of a ceiling hanging t^e air conditioner disclosed 
in Examined Japanese Patent Publication No/6-70519 
showing the conventional bldvyoff orifice. In Fig. 23, ref- 
erence numeral 1 denotes an w conditioner body 
whose interior is parti^oned into a tJlower chamber 52 
and a heat exchanging chamber 53 by a partition plate 
51. Withiri the bipwsr chamber 52 are provided a fan 
casing 54 Incorporating a blowoff orifice2 and a sirocco 
fan (not shewn) and a motor 6 for driving the fs^n. Within 
the heat exchanging charrt>er 53 are provided a heat 
exchanger 11 supported by a side plate 55 (anptlier 
side plate q^posed thereto is not shown) and a di-ain 
pap 90 below the heat exchanger. On the. front of the 
body 1 , a Uovvbff orifice 30 provided wift a wind deflect- 
ing device is arranged. The upper portion of the blowoff 
orifice 30 includes a ceiling piate 56 with its tip bent in a 
U^shape^ a. section material 57 bonded to the inner sur- 
face thereof and a biasing portion 58 fixed to the U- 
shaped walL At a substantialiy central position in the 
bIcwQff orifice 30, a horizontal control plate 40 is pro- 
vided both ends of which are swingabiy suf^rted by 
the side plate 55 arKl the opposite side plate (not 
shown) and which has a vertical and horizontal rotary 
shaft in ah aiJ" flowing direction. On the lower part of the 
bSowoff bref ice 30, a fluid guide plate 59 having a bend- 
ir^ surfece which is inclined downward, as it goes 
downstreamiand whose longitudinal sectional surface is 
arc-shaped is attached to the side plates 55 (the oppo- 
. sfte side is not shown). At the upstream end of the fluid 
guide 59. a darnper 61 swingai^y supported on a sop- 
poring shaft 60 serving as a rotary shaft is provided. 6n 
the lower part of the heat exchanger 11 , a bottom plate 
62 on which a drain pan 90 made of a heat insulator is 
placed js pfpvtded, and dn the downstream side of the 
drain pan :90, a fluid guide wall 63 is provided which has 
a bending surface inclined downward as it goes down- 
stream. The fluid guide wall S3 and fluid guide plate 59 
<ijnstitute an auxiliary t>lawoff orifice 50. The damper 61 
is so adap^ th^t it can open and close the auxiliary 
blowoff prifide SO. Vyhen ftie auxiliary blowoff orifice 50 
is do^ed, the tip of the damper 61 abuts on the top of 
the fluid guide wail 63. The horizontal control plate 40 
and the damper 61 are correlativety moved with each 
other so that when the horizontal control plate 40 
swings doWnvyardi the damper 61 opens and when the ' 
fbrrner swi rigs horizorrtally, the latter closes. 

in the structure described above, at the time of bor- 
: }2ohtar fc5id^ft«ff. tiie horizontal control plate 40: is swung 
lb be in a substantially position. Then, the 

damper 51 closes the auxiliary blowoff orifice 50 inter- 
locking with the swing of the horizontal conti^ol plate 40 
jso thai the jet flo^ horizontal control plate 40 

is blown off horizontally and that below tiie. horizontal 



control piate 40 flakes off from the bending surface of 
the fluid guide plate 59 to merge with the jet flow above 
the horizontal control piate 40. The flow thus merged is 
blown off horizontally. 

At the time of downward blowoff, the horizontal con- 
trol plate 40 is swung downward Then, the damper 61 
opens the auxiliary blowoff orifice 50 interlockihg wi^ 
the horizontal control plate 40. As a result, the jet flow 
below the horizontal control plate 40 is applied to the 
bending surface of the fluid guide plate 59. by the 
Goanda effect and deflected downward, and the jet flow 
at»ve the horizontal control piate 40 is merged with that 
below the horizontal control plate 40 by attraction so 
that it is deflected downward to blow off. Further, the jet 
flow below the damper 61 is deflected downward by the 
fluid guide plate 59 and further deflected because of its 
application to the bending surface of the fluid guide wall 
63 by the Coanda effect. After it goes out from the aux- 
iliary blowoff orifice 50, it attracts the jet fiow above the 
fluid plate 59. resulting in the blowoff deflected down- 
ward in a wide angle. 

The drain pan 90 is molded by styroioam, and held 
by plate metal so that it is f bced to the body. 

Since thermal contraction occurs in a cooling oper- 
ation, the drain pan 90 is deformed. 

Because of the structure of the blowoff orifice as 
described above, at the time of horizontal blowoff. the jet 
f low belowthe horizontal control plate flakes o9 from the 
bending surface of the fluid guide plate. Therefore, con- 
densation occurs on the fluid guide plate in the cooling 
operation and dew falls in the room. 

The blowoff orifice cannot be closed by thie horizon- 
tal control plate arranged at any position, and the auxil- 
iary Wowoff orifice appears always opened from the 
vieyvpoint of a user. This impairs the diesigning appear- 
ance of an air conditioner when it is riot operated. 

In addition, provision of the damper arid auxiliary 
blowoff orifice increases the number of manufacturing 
st^s such as nK3tding and assembling in i^e fabricatioh 
process. 

Tlie cohventx)halc^n pah geneiBtes tNtn^ ex- 
traction by heat exchange in the cbolii^ opeintion. thi^ . 
providir>g thernial deformation. 

It is an object of the present invention to provide axi 
improved blowoff orifk:e. 

The t)lowcff orifice acterding to the present triven^^ 
tion is comprised of: an upper wall inclined so that af low 
passage becomes harrow toward downstream, frie 
upper wall having a protru^on at an end portion thereof ; 
a lower wall having a linear portion on the downstream 
side and an axl portion forming an acute angle at the 
tip of the linear portion; and at least one vertical wind 
deflecting plate provided between the upper wail and; 
the lower wail, the wind defining pta^e being capableikf 
changing an airflow, from a horizGHit^l: dtreption id a 
downwai^d diredbn; wherein the upper wall prolriision 
is located more downstream than the lower wall, end 
portion. 

This bbwoff orifice according to the present inven- 



15 



20 



25 



30 



35 



40 



45 



50 



3 



EP0 774 628 A2 



4 



tion can be applied to not on)/ the ceiling h^gihg tyjie 
air conditioner device, but can be applied to a wall- 
hanging type, a cassette type, a floor type, a ceiling 
embedded type, a built-in VAV urat (dud air condrtioning 
blowoff type) of air conditioner, and an air deaner, a 5 
dehumidifier, a humidifiei', an exhaust fan, arrange 
hood, a cooled air fan. a freezing refrigerator, a show- 
case, a gas^oii fan heater, a clean heater and the like. 

According to the present invention, during horizon- 
tal blowoff, the airflow having flowed along the upper 10 
wall at the upper part of the blowoff orifice is directed to 
the vertical wind deflecting plate by the protrusion at the 
end portion of the upper wall and flows along the verti- 
cal wind deflecting plate horizontally oriented so that It 
is not mixed with air outside the blowoff orifice. The air- is 
flow at the lower part goes straight along the linear por- 
tion of the lower wall and the acute angle portion at the 
tip of the lower wall surely separates the blown-off air- 
flow from the air outside the blowoff orifice. Thus, the 
airflow in the horizontal drection can be surely 20 
obtained, and when cooled air is blown off from the 
blowoff orifice, condensation due to its mixing with air in 
a room does not occur at the wind deflecting plate and 
respective parts of the orifice. This makes it unneces- 
sary to use sucking material. 25 

During downward blowoff. the blown-off airflow is 
deflected downward by the protrusion of the upper wail 
and flows along the vertical wind deflecting plate without 
being separated therefrom. Thus, the downward airflow 
can be obtained and when cooled air is blown off, no 30 
condensation occurs on the vertical wind deflecting 
plate. Further, since the end portion of the lower end is 
located more i^tream than the protrusion of the upper 
wall, an airflow can be smoothly formed downward so 
that the downward airflow can be surely obtained. 35 

The above orifice can have a simple structure with- 
out using an auxiliary blowoff orifice equpped with a 
damper and can prevent condensation on a vertical 
wind deflecting plate and the blowoff orifice when these 
plates are set at any position, wNle maintaining the 40 
functions of downward and horizontal blowoff. 

In one enrdxxfiment, the present invention can pro- 
vide a blowoff orifice having a structure which can pre- 
vent a drain recovery device from being thermally 
deformed. 45 

The invention will be further descrbed by way of 
example, in which:- 

Rgure 1 is a perspective view of a ceiling hanging 
type air conditk>ner body showing one emk)Odiment so 
of the present invention: 

Figure 2 is a perspective view of a ceiling hanging 
type air conditioner body showing one embodiment 
of the present invention; 

Figure 3 is a perspective view of the detailed struc- ss 
ture of a blowoff orifice of the ceiling hanging type 
air conditioner showing one embodiment of the 
present Invention; 

Rgure 4 is a sectional view of the blowoff orifice 



' ' acicbfdirtg to the first embodiment of the present 
invention during non-operation; 
Figure 5 is a sectional view of the blowoff orifice 
according to the first embodiment of the present 
invention during horizontal blowoff; 
Figure 6 Is a sectional view of the blowoff orifice 
according to the first embodiment of the present 
invention during downward blowoff; 
Figure 7 is a schematic view of the airflow of the 
first emtKXjiment of the present Invention during 
horizontal blowoff; 

Figure 8A is a schematic view of the airflow around 
the tower wall of the blowoff orifice according to the 
first embodiment of the present invention; 
Fig. 8B is a schematic view of the airflow around the 
lower wall of the blowoff orifice to which ^e first 
embodiment is not applied; 

Fig. 9A is a schematic view of the airilow in the first 
embodiment during downward btowoff : 
Rg. 9B Is a schematic view of the airflow to which 
the first embodiment is not applied; 
Rg. 10 is a sectional view of the blowoff orifice of 
the second embodiment during non-operation; 
Rg. 11 is a sectional view of the blowoff orifice of 
the second embodiment during downward blowoff; 
Rg. 12 is a sectional view of the airflow in the sec- 
ond embodiment of the present invention; 
Rg. 13 is an explanation view of the airflow In the 
second embodiment of the present invention; 
Rg. 14 is a sectional view of the blowoff orifice 
according to the third embodiment of the present 
invention during non-operation; 
Rg. 15 is a sectional view of the blowoff orifice 
according to the third embodiment of the present 
invention during downward blowoff; 
Rg. 16A is a schematic view of the airflow in the 
third embodment of the present invention during 
downward t^owoff; 

Fig. 16B is a schematic view of the airflow during 
downward blowoff to which the third embodiment is 
not applied; 

Rg. 1 7 is a schematic view of the airflow In ^e third 
embodiment of the present Invention during hori- 
zontal blowoff; 

Rg. 18 is a sectional view of the blowoff orifice and 
a schematic view of the Iskswoff orif rce in the fourth 
embodiment of the present invention during down- 
ward blowoff; 

Rg. 1 9 is a perspective view of the end of the blow- 
off orifice according to the fifth embodiment of the 
present invention; 

Rg. 20 is a sectional view taken along line A - A in 

Rg. 19; 

Fig. 21 is a sectional view of the end of another 
blowoff orifice according to the fifth embodiment of 
the present invention; 

Rg. 22 is a sectional view of a drain recovery device 
according to the sixth embodiment of the present 
invention; and 
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Rg. 23 is a sectional view of a conventional ceiling 
Hanging type air conditioner body. 

Preferred embodiments of the present invention will 
be descrfoed as follows with reference to the accompa- 
nying drawings. 

Embodiment 1 

' . Fig. ;l is a pieispectiye view of the body of a ceiling- 
hanging type air condnioher according to the present 
invehtipri. Fig. 2 is a sectionaf view therieot This body is 
an interior machine of the air corKJitioner which Is con- 
nected to. ari . exterior rhachine (not shown) in whidi a 

. corrpressor, an expansion valve, a heat exchanger, a 

-.bjlower, etc., are mounted to carry out air conditioning. 
As shown in Fig. 2, the body includes a blower 6, a 
heat exchanger 1 1 and a control box 1 G. When the 
blower 6 operates, the indoor air taken from a sud^j.ng 

• orifice 2 passes through the Wower 6 and a wirKl pas- 
sage 12 and heated or cooled by the heat exchanger 1 1 
and supplied to an indoor room through a blowoff orifice 
3. A Slicking grill 7 arid a filter 8 arranged in the sucking 
orifice 2 prevent dust in the room from flowing into the 
bbdy. Dew produced in the heat exchanger >Adien the 
Heat exchanger is cooled is recovered by a drain water 
recovery plate 9 and discharged outdoors by a drain 

^fufee (not -sHovm): 

The detailed structure of the blowoff orifice in the 

^ceiiing^hanging type ai^ shown in Fig. 3. 

■ As shown in Rg. 3, the Wowoff orifice 3 consists of an 
tipper wail, a lower w^ill and side walls. The blowoff ori- 
fice 3 is provkJed with a vertical wind deflecting piate 
s\*yingab!y su by a rotary shaft 17 and a horizon- 

tai wind deflecting plate 5 so that bipwn-off airflow can 

rbedelle^ 

the cdritfoi box to shown in Fig. 2 etectrically car- 
ries out the .control for the bicwen vertical wind deflect- 
ing plate, ^tc, mutual coritrol witfr the exterior machine 
fiind the transmission/reception control for a remote con- 
troller (r^otshovvri). 

7 Referring to Fig: 4, the blowoff orifice part will fae 
explained Ffi detail. Fig. 4 is a sectional view of the Wow- 
off orif ice when the vertical wind deflecting plate 4 is at 
restV»n this ernbbdi'men^^ the vertical wind deflecting 
-pia^^ 

The upper wall of the blowoff orifice ha$ a curved 
surface 13 and a protrusion 14 at the tip. 

The drain water recovery plate 9 constituting the 
flower wail pi^e blowoff prtf ice has an arc shiape portion 
16 pri the toht side and- a linear portion 25 sucoessryis . 
thereto, the tip 1 S of the :tower wall forms ah acute 
angle. 

. The Retails of shapes ahd location of the upper'wall 
and Ic^yist^.vvatl be ^(piained later. 
■/ Thejdpef^iqn of the vertical wind deflecting pliates 
4a, 4b vyill be explained. The vertical wind deflecting 
j^lates.-ia. swing abdut the rotary shafts 17a,^ 17b. 
When th^ visHscal wind d^(e6ting plates 4a. 4b ardrrun- 



ning, they rotate in a range from the position of horizon- 
tal blowoff in Fig. 5 to that of downward blowoff in Fig. 6. 
When the vertical wind delecting plates 4a and 4b are . 
at ' -vX, it is at the position of Fig. 4. The vertical wind 

5 de ting plates 4a, 4b at rest, which is arranged in a 
. stfsi: gnt line or arc connecting the upper wall profusion 
14 to the lower wall tip 15, can substantially t^ock air 
blowoff. Accordingly, when the air corKlitloner is at rest, 
the interior of the body cannot be seen from the blowoff 

10 . orifice. The body, therefore, appears simple and beauti- 
ful to improve the designing appearance greatly. Fur- 
ther, the vertical wind deflecting plates thus arranged 
can also reduce invasion of dust into the body arxi elim- 
inate countermeasure against condensation in the 

js room. The rotary shaft 17a. 17b are rotated by a motor 
(not shown) attached to it so as to swing the vertical 
wind deflecting plates 4a. 4b. In this case, two plates 4a. 
4b may be controlled by individual motors or a motor by 
a linkage mediantsm. 

20 During operation, the vertical wind deflecting plates 
4a, 4b can be stopped also between the positions of 
Figs. 5 and 6 through remote control operation accord- 
ing to a user's will. 

The shape of each of the upper, wall and lower wall 

25 will be described in detail. 

The protrusion 1 4 of the upper wall, when the verti- 
cal wind deiflecting plates 4a. 4b are at the. portion 
shown in Rg. ;5, provides an interval p between the ver- 
tical wind deflecting plate 4a and the tip of the protru* 

30 sion. The optimum value of p. which depends on the . 
speed of wind passing throiKih this portidn^ amount of 
blowing wind, and the arrangement of ihe blower arid 
heat exchanger, is 5t20% of the size (x in the figure) of 
an <^ning of the blowoff orif ica 

35 The optimum height a of the protrusion 14, which 
$houk:l be a necessary and minimum value in order to 
suppress the pressure loss of the air in the bipwoff ori- ' 
fice, is 5-1 0% of the size of an opening of thaCrfowoff ori- 
fice, particulary in a case of downward bkjwing as 

'40 shown in Fig. 6. This is because in oid^r tp cajise ah air- 
flow to flow along the vertical wind delleqtlr^ 
downward vector must be produced tp assure the flw 
speed to reach the vertical wind deflecting plate 4a 
The width of the protrusion 1 4 is basicaiily equal to 

45 that of vertical wind deflecting plates 4a, 4b.tp prevent 
condensation on the vertical wind d^ectinig plates 4a, 
4b, but may be slightly varied in a range eiiough to pre^ 
vent the condensation. It may have a gap of 3,0-20 mm 
from both ends of the blowoff orifice as shown- in Rg. 3. 

so. Since the wall edge of the blowoff -orifk^e,. where the . 
wind speed is skjw, is apt to involve the. air in the^ ropnrii 
the presence of the gap is effective to increase the wirad 
speed so that the airflow flows along the wajL thereby 
. preventing the condensation. 

55 The protrusion 14 is bcated at the petition more ' 
front than the tip 1Sa of the upper yesitical wind deflects 
ing plate 4a atvJ more rear than the tp 1 9aion tiie oppch 
site side. 

The shape extending to the protrusion 14 may be 
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an S-shape or arc curved shape or linear shape which 
makes the flow passage narrow as it goes downstream 
as shown in Rg. 6. 

The tip 1 5 of the lower wall is located at the position 
(body side) more rear than the tip 19b of the vertical s 
wind deflecting plate 4b on the lower wall side in Fig. 6. 

The line e)ctending from the protrusion 14 to the tip 
15 of the lower wall forms an angle (v in Fig. 4) within 
lO*' to 90° with a vertical line. 

The portion 1 6 of the lower wall may be either linear io 
or curve as long as the linear portion is provided in Fig. 
6. If the drain water recovery plate is not required, a sin- 
gle surface may be provided. 

The airflow around the blowoff orifice will be 
explained. is 

First, referring to Fig. 7, an explanation will be given 
of the horizontal blowoff. 

The airflow at the upper portion of the blowoff orifice 
flows along the curved surface 13 is directed downward 
by the protrusion 14, and flows along the upper side of 20 
the vertical wind deflecting plate 4a. The wind passage 
forms a curve like the curved surface 13 so that the air- 
flow flows with no bubbles generated there, thus pre- 
venting toss of the blowoff pressure from being 
increased. The protrusion 14 directs the airflow to the 2S 
vertical wind deflecting plate 4a to form the horizontal 
airflow along the vertical wind direction plate 4a, thereby 
preventing the air (secondary air) in the room from flow- 
ing into the wind passage. Thus, the secondary air and 
blown-off air are mixed with each other so that ooofing 30 
operation can be carried out with no condensation. 

The airflow goes surely to the vertical wind deflect- 
ing plate 4a. Therefore, by maintaining the vertical wind 
deflecting plates 4a, 4b horizontally, the cooled air dur- 
ing the cooling is blown upwards in the room so that the 35 
room temperature can be reduced w'rth a user not 
directiy exposed to the cooled air This greatly improves 
sense of comfort. 

The airflow on the lower side of the Wowoff orifice 
flows along the curved face 16 and the linear segment 4o 
25 and goes straight Into the room from the tip 1 5 (arrow 
20 in Fig. 7). Then, as shown in Fig. 6A, the air in the 
room and the blown-off air are surely separated at the 
tip 15 of the blowoff orifice. If the tip forms a cuived 
shape as shown in Rg. 8B, the blown-off air forms bub- 45 
bies like 20b and is hence mixed with the air 21b in the 
room, thus providing condensation on the curved face 
or within the wind passage during cooling. 

Accordingly, the upper and lower shapes of the 
blowoff orifice prevents condensation during cooling. 60 
necessitates no suction material and greatly reduces 
the production cost. 

Referring to Figs. 9A and 9B. an explanation will be 
given of the airflow during downward blowoff. 

In Fig, 9A, the airflow passing tine upper portion of ss 
the bk}woff orifice is directed downward by the protru- 
sion 14 at tiie tip of the blowoff orifice and flows along 
the upper face of the vertical wind deflecting plate 4a 
(see 22a in Rg. 9). Then, vertically overlapping tiie pro- 



trlisibn i 4 tiie tip of the vertical wind deflecting plate 4a 
as shown in the figure promotes the above effect. With 
no protrusion, the airflow passing the upper side of the 
vertk:al wind deflecting plate 4a goes straight as shown 
in Fig. 9B. This reduces the amount of wind flowing 
downwards, thus leading to a disadvantage that the air- 
flow does not reach the floor, particularly in home heat- 
ing. In air-cooling, air in the room flows onto the upper 
surface of the vertical wind deflecting plate 4a (see 23b 
in Rg. 9) so that a temperature difference occurs 
between both sides of the vertical wind deflecting plate 
4a, thus giving rise to condensation. 

The present invention has solved the above two 
problems by passing the air kx3th faces of tiie vertical 
wind deflection plate 4a using the protrusion 14 shown 
in Rg. 9. 

The inclination within 10*" to 90** (\|f in Rg. 4) of the 
protrusion 14 of the upper portion of the blowoff orifice 
and the tip 1 5 of the lower portion thereof makes it pos- 
sit>le to cause more airflow to flow downward. Tfus 
makes it possible to blow warm wind to the user^s feet 
particularly during heating. Further, the tip of the upper 
wall is located more downstream than that of the lower 
wall so that the pressure loss at the time of downward 
tslowoff is small enough to assure sufficient amount of 
wind and low noise. 

When air is blown downwand, as shown in Rg. 8. 
since the protrusion 14 on tiie upper wall is located 
more, front than the tip 18a of the iwer vertical wind 
deflecting plate 4a on the upper skJe and the tip on the 
lower wall is located more rear than the lower vertical 
wind deflecting plate 4b, the downward airflow can be 
easily produced, and hence assured. 

The same effect as described above can be also 
obtained by tiie similar structure of the u|:^er wall tip 
instead of tiie protrusion 14 on the upper wall. 

Also in the case of one sheet of the vertical wind 
deflecting plate, the atx)ve relationship between the 
upper tip and lower tip of the vertical wind deflecting 
plate leads to the same effect 

In tiie above first emtxxfiment. the blowoff orifice 
according to the present inventton is applied to a ceiling 
flanging type air conditioner. Tlie blowoff orifice accord- 
ing to the present invention is not limits to the ceiling 
hanging type air conditioner device, but may be applied 
to a wall-hanging type, a cassette type, a floor type, a 
ceiling embedded type, a built-in VAV unit (duct air con- 
ditioning blowoff type) of air conditioner, and an air 
cleaner, a dehumidifier, a humidifier, an exhaust fan, 
arrange hood, a cooled air fan. a freezing/refrigerator, a 
showcase, a gas/oil fan heater, a clean heater, etc. 

Of course, the t)lowoff orifice according to the sec- 
ond to sixth embodiments can be applied to a wide vari- 
ety of devices. 

Embodiment 2 

Rg. 10 is a sectional view showing the blowoff ori- 
fice during non-operation according to this embodiment. 
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Referring to Fig. 10. an explanation will be given of an 
anTibocilnient as to a single vertical wind deflecting pl^e 

4. 

Since this ennbodiment is the same as the first 
embodiment in the. basic arrangement, operation and 
effect, only differences will be explained. 

the t>^imum height (a in the figure) of protrusion 
14 at the tip of the upper wall is 10-40% of the size (x in 
the figure) pf an opening of frie blowoff orifice. In the . 
case of a .singte yertical vvir^ plate, as com- 

pared to the case of doi4>le vertical wind deflecting 
plates, the distance between the upper wall and the 
. upper sijrfece of the vertical wind deflecting plate is 
long. Acqprdingly, the protrusion 14 is made relativefy 
,hi0h. 

As ^bwn in Fig. 1 1 ; in the case of downward Wow- 
off, the angle of the vertical vyind deflecting plate 4 and 
the «>e of .#le prptru 14 are so set that the tip 18 of 
the vertical Wihd deflectng plate 4 is located at a posi- 
t'dn rridre. upper than the tip of the protrusion 14. This 
configuration caiises th^ airflow to flow surely along the 

; u{:^er s^Kace of tb plate 4. 

The ci^^ portion. 13 of Ihfe upper wall has radif r1 
and r2 of cUryaturein an S-shape. The size of curvature 
is desired to be r1 2^-2. A sniall value of r1 results in 
abrupt squeezing of the flow passage, which increases 
pressure lo^. and reduces the amount. of wind. A small 
y^ue of r2 hiakes the protrusion 14 upright, thus giving 
the airflow a downward vector. |n this embodiment, the 
ratio of r1 and:r2 is 4 : 1 . incidentally it is necessary that 

•tHe relation of r1 arid f2 should be r1 > r2 in this case. 

The effect of the horizontal blowoff is the sahne as in 
th6 first feNxsdinniert 

In the case of downward blowoff. with the upper wall 
haying a shape as shown in Fig. 13, when the vertical 
wind defiectifTg plate 4 interids tadose the t)lowoff ori- 
fbe during non-operaiiion in . order to inprove the 
'designing appearance^ the veiiicat wind diellecting plate 
4 is large scaled, thereby increasing torque required for 
driving. Further, as described in connection with thefirst 
err^bdirheht, in dciwnwaitl bloving, sirice the tip of the 
upper wail is more frorit than upiper tip of the vertical 
vinnd deflecti^h^ plate ahd the tip of the lower wall is more 
refar thjan the lower fip of the vertical wind deflecting 
plate, Fig. 13 shows a corrfigijration which is likely to 
rnake a dpwrivyard airflow. In particular, where the vert i^^ 

' Cal wirid delecting; plate is single as in the conf iguratipri 
sfiwm; in . Rg. A3: it is large-scaled, in the downward 
blowoft thei^^fore^tha Airflow 22 is separated from the 

' vertical, wind deflecting, pliate as in Rg. 13 so . that the 
wflrid amount of ' the downiward airflow is apt to be 
reduced, and particularly in hfome-heating, the airflow is 
hand to reach the floorj In cooling, since the air in the 
roonri is brought intp contact with the upper surface of 
the yertic^i. wind def lectihg plate. This provides a teriv 
perature diffei'ence between both surfaces of the verti- 
cal wind deflecting plate, thus leading to condensation. 

'ih:or<jer.to sdive these problems^ the blownroff air- 
flow: must form a fiow along the front surface of the ver- 



tical wind delecting plate 4. Particulariy, where the 
vertical wind deflecting plate 4 is single; since its size s 
large, the amount of airflow passing the upper surface of 
the vertical wind deflecting plate 4 must be increased. 

5 Where there is little airflow, the airflow must be sepa- 
rated on the way of the vertical wind deflecting plate 4. 

In this embodiment, as shown in Fig. 12, the upper 
wall in the form of an S-shapeprovdes a long distance 
between the vertical wind deflecting ptate 4 and the 

10 upper wall, thereby increasing the amount of wind pass- 
ing the L^Dper surface of the vertical wind deflecting 
plate 4. The pwotrusion 14 at the tip makes a downward 
flow so that ^e airflow atong the vertical wind deflecting 
plate 4 is formed. 

15 Thus, even where the vertical wind deflecting plate 
4 is single, the amount of downward wind is assured, 
particularly, the airflow is caused to reach the floor in the 
room in home heating, thereby greatly improving sense 
of comfort. In addition, the orientation of the upper and 

20. lower walls and the vertical wind deflecting plaite 4 can 
reduce pressure loss in the downward blowoff. ta assure 
the amount of wind and reduce noise. 

Setting the vertical wirxi deflecting plate 4 at any 
angle from horizontal bfowoff to downward blowoff does 

25 not lead to condensation on the vertical wind deflecting 
plate or wind passage. This necessitates no water sMck* 
ing material; thus reducing the production cost : 

In addition, for the purpose of substantially closing 
the discharge orifice during non-operation, the upper 

30 wall is provided, with the protrusion 14 which is slightly 
larger than in the first embodiment so that the vertical 
wind deflecting plate 4. can be minia^rized. The hori- 
zontal t)lowoff and downward blowpff is formed, by the : 
shape of the upper wall and lower wall so that the 

35 designing appearance during non-operatiori cs 
improved without deteriorating the inherent function. 

Emtxxliment3 

40 This embodiment is directed to tine case wher0 the 
airflow is sujpf^led more dqwnwaid in the first and sec- 
ond embodiments and no conden^satipn will be prcfvided 
in cooling. 

As shown in Fig. 14, the linear portion of the lower 
45 wall is set at an angle 6 of 15"" from the horizoht^ line 
towards the downstream side so as tobe,tartgent to an 
arc 16. The preferable angle 6 is from 7^ to 20°, Further, . 
as shown, a. thin plate {hereinafter referred- to: as *^recti- " 
tying plate**) 24 made of plastic or metal is arranged at a 
•so position apart friam the arc 5-10 mm. In order to 
reduce the pressure loss of tfTe blown<rff wind. 
must have the smallest thickness which: is not 
deformed. The length of y, which depends on thB size of 
the installed blowoff orifice,; may be 1 5 mm. The longitu- 
55 dinal length thereof is destfed to be equal tO/ti^ of the. 
Uowoff orifice. Incidentally, the inclination angle of the- 
rectifying plate 24.with respect- to the linear segrhent 25 
isfromO** to 10*. 

As shown in Fig. 14, during non<)peratoi; the ver- 
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ticaJ wind deflecting plates 4a, 4b are arranged to close 
the front surface of ttie blowoff orifice substantially. As 
shown in Fig. 15. during the downward blowoff, the ver- 
tical wind deflecting plate 4 swings to the position as 
shown. Then, the linear portion is more inclined than in 
the enfibodiments described above so that the distance 
of 6 is increased. Since the pressure loss at this portion 
is low, the airflow is supplied downwards along the ver- 
tical wind deflecting plate 4b and inclined lower wall as 
shown in Rg. 16A. 

Then, the airflow is guided so as to flow surely 
along ttie lower wall by the recti^ing plate in parallel to 
the linear portion inclined downwards. 

With no rectifying plate, the airflow is separated on 
the lower wind deflecting plate 4b as shown in Fig. 16B 
and goes straight. As a result, the airflow deflected 
downward by the vertical wind deflecting plate 4b Is 
pushed back. 

In this way. since the shape 25 of the lower wall is 
inclined and the rectifying plate are arranged, the airflow 
can be blown more downward. In this embodiment, the 
blowing angle in the down direction in the case where 
the linear portion is horizontal is improved from 65° Qn 
the first and second embodiments) to 70**- 

An application of the li^owoff orifice according to 
this embodiment to an air conditioner device permits the 
airflow to be blown to reach the floor. Particularly, in 
home-heating, a comfortable space of keeF>ing the head 
cool and the feet warm can be formed. 

Dunng the horizontal blowoff, the airflow in the 
vicinity of the lower wall flows to spread as shown In Rg. 
1 7. Because of the rectifying plate, the blown-off alrf tow 
flows also along the lower wall. No condensation during 
cooling occurs. 

Incidentally, the linear portion of the lower wall is 
inclined by 1 5" or so from the fwrlzontal line, if the angle 
is too large, during the horizontal blowoff, secondary air 
intrudes which is not preferat^e. 

This embodiment, which has been explained on the 
case where the vertical wind deflecting plate 4 is dou- 
ble, has the same effect as in the case it is single. 

Emtx)diment 4 

This embodiment is an example for directing the air- 
flow more downward. 

When the blowoff orifice is substantially closed dur- 
ing non-operation stopping as shown in Fig. 10, during 
the downward blowoff as shown in Fig. 12. the vertical 
wind deflecting plate 4 swings so that its tip is located 
higher than the horizontal linear portion 25 of the Iowa- 
wall. 

The airflow goes straight as indicated by an arrow 
and pushes back the downward airflow along the verti- 
cal wind deflecting plate 4. 

Since a protrusion 26 is provided on the linear por- 
tion of the lower wall as shown in Fig. 18 in order to 
direct the airflow in the vicinity of the lower wall once 
upward and direct it downward again by the vertical 



wind deflecting plate 4, the airflow is greatly deflected 
downward to flow witfiout being pushed back. The tip of 
the vertical wind deflecting plate 4 shoukj be located 
above or be flush with the tip of the vertical vwnd deflect- 

5 ing plate 4. In this embodiment the blowing angle in the 
case where the linear portion is horizontal is improved 
from 65* {k\ the first and second embodiments) to 70°. 

Thus, since the airflow can be directed greatly 
downward, the body installed at a high position permlte 

10 the airflow to t>e blown to reach the fk)or. Particularly, in 
home heating, comfort can be improved. 

In accordance with this embodiment, as in the 
embodiments described above, during non-operation 
the designing appearance is not impaired, and during 

15 cooling, no condensatton occurs at any installation of 
the vertical wind deflecting plate, thus necessitating no 
sucking matenal. 

Embodiment 5 

20 

An explanation will be given of the shape of the 
right and left ends of the blowoff orifice. Fig. 19 is a per- 
spective view of the left end of the blowoff cs-ifice 
according to this embodiment The horizontal wind 

25 deflecting plate is not shown. Protrusions are formed on 
the upper and lower walls, and the vertical wind deflect- 
ing plate is swingafcdy supported by a rotary shaft 17. 

Rg. 20 is a section view of A- A section in Rg. 19. Jn 
this drawing, reference numeral 5 designates a horizon- 

30 tal wind deflecting plate. The sfiape of the left end is 
connposed of a small arc of an outside wall 41 and a 
large arc of a blowoff orifice side wall 42. The connect- 
ing portion has an edged shape. The bk>woff orifice side 
42 may be linear and may not be a shape expanding the 

35 wind passage. The vertrcal wind defining plate 4 and 
tiie left end of each of the protrusions are desired to be 
apart by 0 to 20 mm from the left end wsdl This applies 
to the rectifying plate. 

Tlie airflow will be explained below. Now it is 

40 assumed that the horizontal wind deflecting plate 5 is 
inclined In a direction opposite to the left wall as shown 
in the drawing. The airflow flows along the left wall while 
it spreads. The blown-off airflow flows along the wall in 
the vicinity of the wall by the Coanda effect, goes 

45 straight from the edge portion, and flows into a room 
space. Then, the room air flows along the outside of the 
left wall. Then, the room air flows along the outeide of 
the left wall, but the k>lown-off airflow is not mixed witii 
the room air flow since the flowing speed of the blown- 

50 off airflow is Ngh. and goes forwards from the edge por- 
tion. If the t>lowoff orifice side wall 42 is formed of a 
small arc, the blown-off airflow will be separated from 
the wall because of the speed and mixed with the room 
air. The outside wall 41 may have the shape with any 

55 size as long as the room air, at a low speed is not sepa- 
rated, but in many cases, it has a small arc considering 
the designing appearance. 

As an application of this embodiment, the left end of 
the t)lawoff orifice may be provided with a protruston 43 
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ai. ths end tip to provide the same effect The protrusion 
43 may be integrally molded or bent as a separate 

piece: 

If the vertical wind deflecting plate 4 and the left end 
of each bf the protrusions on the upper and lower walls s 
are arrariged ^art frprn the left end wall, the amount of 
wind flowng along the end portion increases so that 
mixing of the blown-off airf low-with the room air can be 
suppressed more greatly- 

The right side may have a shape symmetrical to io 
that in. Figs, 20 and 21. 

Thus, since the amount of the blown^ff airflow at 
tns right and left wads is inaeased and mixing of the 
bidwn-cff airflow and room air is pr es^ented by the shape 
ofthewall, condensation at the end of the t9owoff(xifii:?e is 
during cooling and humidification can be prevented, 
thereby necessitating no suclcng material and reducing 
the priDductlon cost. 

Embodiment 6 so 

Rg 22 is a sectional view of the Wowoff orifice 
according to this eh±>pdiment. 

)n Fig: 22, reference numeral 46 denotes a drain 
: re^kjfvery d of ^t^toam yvhidtx cpnstittites the ^ ss 
tower wall of the blowdff orifice the drain recovery 
q^y;ice 46 is construct^ m such a manner /that , an 
atbsLChmisht pi^^^ 45 ibr a horizontal wind defining 
pfate hoider -44 is integrally insertion-molded and the 
horizontal Wind defiecti plate hoider 44 is faoltoi to or so 
I11UR10 on^ihe attach 

ih^e strurtufe ifccprd^^ embodiment, Ihe 

:^xxi3X^h0y^ <ief lec^InQ;!^^ 45 s^fyihg 

ais a reinforcement mate^^ in^e sub- 

^sEafrtially entre area in a: Ion of th^ 35 

driin recbyery device. For thi|5 reason, the drain recov- 
erydesnbe Which h^^rodu^ 

Ing cooling running can surely, maintain the Resent ferm 
wiihout be^^ deformed because of embedding of the 
teinforceiment 40 . 

Intheb^owoff orifices abo^^ duringihorizontalbldw- 
oft, the arffow having fl^ upper wall at the 

Supper pert of the blowoff orifice is directed to the vertical 
wirKi d^jecft n^ plate by the pi'ptrusion at the end pbrtidn 
of th^ and flowi^ along ^ttie veiiicar w 45 

cieflecting plate horizontally .oriented so that it is not 
n^)ted: airiouts«deith& Wd^ orifice^ The anliow at 
ilie lower part goes s^rsiight aiong the linear portion of 
■the: Icw/er wall anq the aoute angle portion at the tip of 
the lower wall surely separates the tdown-off airflow . so 
from ihe^ir outside the^^W ThuSi the airflow 

: in fee horizb^^ can be surely obtained, and 

• when ipdofed air is Hqw^ off from the blofwoff orifice. 
Cdndeniatipn d^ its hiixing with air in a robm does 
.= ricH occur at the wind ^idef tejitihg plate and respective^ ss 
■ pais & this- orifice. This1ma1<es it unnecessary to use 
sucking mat erialv 

Ddring d^ b|Qwn-off airflow; is 

dbf lectW: dcwnward by the protrusion of the upper wall 



and flows along the vertical wind deflecting prfate without 
being sepatated therefrom. Thus, the downward airflow 
can be obtained and when cooled air is blown off, no 
condensation occurs on the vertical wind deflecting 
plate. Further, since the end portion of the lower end is 
located more upstream than the protrusion of the upper 
wall, an airflow can be smoothly formed downward so 
that the downward airflow can be surely obtained. 

Further, in the blowoff orifice above, the linear por- 
tion of the lower wall is inclined downward toward down- 
stream and a rectifying plate is arranged in the vicinity of 
the lower wall, the airflow rectified by the rectifying plate 
during the downward blowoff has a downward vector 
and flows along the inclined linear portion of the lower 
wall. Thus, it does not ot>struct and merges with the air- 
flow deflected downward by the vertical wind deflecting 
plate For this reason, as compared with ^e first blowoff 
orifice, the airflow can be blown more downward so that 
the airflow can be blown toward immediately below the 
bfowoff orifice. 

In one embodiment, the same downward airflow as 
in the second blowoff orifice is obtained in such a man- 
ner that the airflow in tiie yicinity of the lower wall is once 
directed upward In a control range of the vertical wind 
deflection plate by the protrusion provided at the hc^ir 
zontial linear portion of the lower wall, and then is 
directed downward to merge with the airflow from above 
witPiout obstructing it. 

Such a manner permits the airflow to be blown 
immediately below the blowoff orifice without irxyeasing 
the nunnber of corrponents. 

h the embodiment where the blowoff orifice has the 
afff low blown off downwiard by the vertical wind delect- 
ing plate, the end portion of said vertical wind deflecting 
plate nearest to the upper wall is locate mpre upstream 
tiian the protrusion of said upper wall and that of said 
vertical wind deflectingplaie nearest to the {dW$r w^ is 
located nrKsre downstream than the end portion of said 
lower wall, in addition to the effects. of the invention 
described above, permits the dowrrward aittlow to t>e 
easily formed and assured more surely. 

The blowoff orifice which is structured to be sub- 
stantially closed during non-operation, in adcfition to tiie 
effects described above, can pre/ent dust froin invading 
an onftce body during non-operatior^ and improve ;Uie 
designing appearance without impairing tiie furiction of 
the orifice. 

Where an air conditioner is provid^ed with the blow^ 
off orifice defined above, during cooj ing, condensation 
. at the respective parts is prevented: ard,. during f^Mtii^ 
heating, sufficient downward airflow is obtainisid to reach, 
the floor so that a comtetabie space of keeping. tiie - 
head cool and the feet warm can be formed , ... 

It will be appreciated, therefore, that there are seV*-* 
eral independent aspecte to the improved blowo^ brir > 
f ice, fbr instance:- 

The end portion of the upper wall can be located ■ 
further downstream than an end portion of the lower 
wall. Further, when the atrfiow is tMown off downward t}y 
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the vertical wind deflecting plate, the end portion of said 
vertical wind deflecting plate nearest to the upper wail 
can be located further tpstream than the end portion of 
said upper wall and the end portion nearest to the lower 
wail can be located more downstream than the end por- 
tion of said lower wall. For this reason, a downward air- 
flow can be easily produced so that the downward 
airflow can be assured. In addition, the blowoff orifice 
has also a structure tiiat the wind passage resistance in 
a blowoff direction when an airflow is blown downward 
can be suppressed so that reduction in wind amount 
during downward blowoff and sound of wind blowing 
can be suppressed. 

The protrusion may be provided at the end portion 
of the upper wall. For this reason, during horizontal 
blowoff, the airflow having flowed along the upper wall at 
the upper part of the blowoff orif ice Is directed to the ver- 
tical wind deflecting plate by the protrusion at the end 
portion of the upper wall and flows along the vertical 
wind deflecting plate horizontally orient«i so that It is 
not mixed with air outside tiie blowoff orifice. Thus, the 
airflow in the horizontal direction can be surely 
obtained, and when cooled air is blown off from the 
blowoff orifice, condensation due to its mixing with air in 
a room does not occur at the wind deflecting plate and 
respective parts of tiie orifice. This makes it unneces- 
sary to use sucking material- During downward blowoff. 
tiie blown-off airflow is deflected downward by the pro- 
trusion of the upper wall and flows along the vertical 
wind deflecting plate without being separated there- 
from. Thus, the downward airflow can be obtained and 
when cooled air is blow off, no condensation occurs on 
the vertical wind deflecting plate. 

The lower wall may have a horizontal linear portion 
and an end portion witb an acute angle. For this reason, 
during the horizontal blowoff, the airflow at the lower 
part goes straight along the linear portion of the lower 
wall and the acute angle portion at the tip of the lower 
wall surely separates the blown-qff airflow from the air 
outskle the blowoff orifice. Thus, the airtlow in the hori- 
zontal direction can be surely obtained, and when 
cooled air is blown off from the blowoff orifice, conden- 
sation due to its mixing with air outside the blowoff ori- 
fice can be prevented on the lower part of the orifice. 
This makes it unnecessary to use sucking material and 
others. 

The front surface of rigfrt and left ends of said blow- 
off orifice may be formed in two arc shs^es in such a 
way lhat the front surface on the side of the blowoff ori- 
fice is formed in a large arc shape or linear shape, the 
external front surface of an orifice body is formed In a 
small arc shape and a portion connecting these arc 
shapes is edge-shaped. For this reason, the blown-off 
air is not separated from the wall but goes forward from 
the edge-shaped portion, thus, it does not merge with 
air in a room at the rigiTt and left ends of the blowoff ori- 
fice so that condensation during cooling can be pre- 
vented there, thus making it unnecessary to use 
sucking materials and otiiers. 



The lower wail of the lower wall is formed of a drain 
recovery device made of synthetic resin in which a reirn 
forcement material serving as a component attachment 
stand is embedded. For this reason, ttiermal deforma- 
5 tion of a drain pan can be prevented, thus improving reli- 
ability. Since the reinforcement memt>er serves as a 
conponent attadiment stand, for example, a horizontal 
wind deflecting plate and otiiers can be easily attached. 

The above aspects can be us^ individually or two 
10 or more can be combined to advantage. 

An air conditioner provided with a blowoff orifice 
with one or more of the above features can be improved 
because, during cooling, condensation at the respective 
parts can be prevented, thus making it unnecessary to 
15 use sucking material and others. 

The sufficient downwsvd airtlow can be obtained 
and particularly In home-heating, a conrfortable envi- 
ronment can be obtained. 

20 Claims 

1 . A blowoff orifice comprising: 

first and second walls defining a flow passage 
25 theret^etween; 

the first wall being inclined so that the f bw pas- 
sage narrows downsti'eam, said first wall hav- 
ing a protrusion (14) at an end portion thereof; 

30 

the second wall having a linear portion (25) on 
the downslream side and an end portion (15) 
forming an acute angle at the tip of said linear 
portion (25); and 

35 

at least one wind deflecting plate (4,4a,4b) pro- 
vided between said first and secorKi walls for 
changing the airflow direction In a plane per- 
pendicular to the first and secorxJ walls; 

40 

Wherein said protiusion (14) is located fur- 
ther downstream than the end portion (15) of said 
second wall. 

45 2. A blowoff orifice according to daim 1, wherein said 
linear portion (25) of said second wall is inclined 
downsti-eam and a rectifying plate (24) is arranged 
in the vicinity of said second wall. 

so 3. A blowoff orifice according to daim 1, wherein said 
linear portion (25) is substantially parallel to the 
axis of the flow passage. 

4. A blowoff orifice according to claim 1, 2 or 3. 
55 wher^n said end portion (15) of said second wall 

has a protrusion (26). 

5. A blowoff orifice according to any one of daims 1 to 
4. wherein said wind deflecting plate (4,4a,4b) Is 
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adapted to substantiatly dose the blowoff orifice at 
a predetermined position. 

6. A blowoff orif ice according to any one of d^ms 1 to 

5. wherein a durality of wind deflecting plates s 
(4.4a,4b) are prcwded. 

7, ; A Iplowoff orifice according to any one of ciaims 1 to 

6, wherein when the wind deflecting plate {4,4a,4b) 
is positioned to dj^lect the airflow out of the axis of 

. the flov/ passage, the er^i portion of said wind 
deflecfting plate (4, 4a.4to) nearest to the first wail is 
- located further upstream than the protrusion ( 14) of 
said first waii and the end portion of said wind 
def tecfing plate (4,4a;4b) nearest to the second wall 
is located further downstream tiian the axJ portion 
of said second wall, 

8; An air conditioner comprising said, blowoff orifice 
according to any one. of daims 1 to 7. bo 

9. Ah air conditioner according to claim 1. wherein 

> : front suif aces of rigrt^ ends of said blowoff 

: orifice are tome^^ front surface (42) on 

.;: thesidebfthetiowpff orifipeisfbrn^ 2S 
ihape or lin^r shape, the external front surface 

■ (41 y of an orifice a Snail arc . 

, shapevthe inters^ibn ofihe arcs forming an edge, 

l6. Ah air cbriditidner comprising a blowoff orffice $o 
inclydlrig an upper waH, a lower wall and at least 
one vertical wind c^^^ plate provided between 
s^d; ipper'wali and said ICM^ei' walU s>aid vertical, 
wind deijecting plate being capable of changing an 
airflow from a horizontal direction to a downward 35 
.^'■y : directipn.; 

yifherein said lower wall is formed of a drain 
; recbvky device made of synthetic resin In which a 
I : rejhforcemen^^ n^ as a conporieht 

attachment stand is embedded, 4o 
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FIG. 13 
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FIG. 16A 
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(54) Blowoff orifice 

(57) A blow-off orifice is constituted by an upper 
wail, a lower wait and a vertical wind deflecting plate 
(4a,4b]. The Mpper wall inclines so that a flow passage 
becomes narrow toward downstream and provided with 
a protrusion (14) at its end portion. The lower wall has a 
horizontal linear portion (25) on the downstream side 
and an end portion forming an acute angle at the tip of 
the linear portion (25). The verticaf wind deflecting plate 
(4a.4b) is provided between the upper wall and the 
lower wail, and capable of changing an airfbw from a 
horizontal direction to a downward direction. The upper 
wall protrusion (14) is located more downstream than 
the lower wall end portion. 
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